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CONTACT DERMATITIS DUE TO PROCAINE: A COMMON
OCCUPATIONAL DISEASE OF DENTISTS
EDWARD L. LADEN, M.D.* AND DONALD A. WALLACE, Pu.D.**
The incidence of allergic eczematous contact dermatitis from exposure and
hypersensitivity to local anesthetics is so common among dentists that it should
be considered an occupational hazard of the profession.
During the past year the Council on Dental Therapeutics of the American
Dental Association set out to determine the approximate number of dentists in
the United States who suffer from this ailment. An editorial requesting dentists
to report to the Council of the existence of this condition appeared in the Journal
of the American Dental Association (1). By October 1, 1948 the Council had in
their files the names of 742 dentists reported to be hypersentitive to one or more
of the items used in their practice. Considering the number of responses and the
geographical distribution of those who reported it was safe to assume that as
many as 700 more dentists had symptoms which they had not reported (2).
Questionnaires were mailed out to the dentists listed requesting information
as to the exact substances which were suspected of having caused the dermati-
tis. Five hundred sixty-nine dentists replied, many listing more than one sub-
stance (2).
The substances incriminated and the number of times listed are shown in Table
I. It should be pointed out that this list is not based on actual testing by the
patch test method in most cases, but on the impression of the dentist gained from
his daily contact with these agents. A more accurate analysis of the cause of the
dermatitis would undoubtedly alter the figures given. In the group reported in
our study, local anesthetics were the only agents found to cause dermatitis in
dentists. Possibly, study of a larger series would reveal cases with sensitivity
to other substances.
Previous studies (3, 4, 5, 6, 7) starting with the work of Mook (3) in 1920 re-
ported on the existence of dermatitis from contact with local anesthetics. These
investigations either did not attempt or were unable to establish and relationship
between molecular structure and the substances capable of eliciting reactions in
individuals hypersensitive to a local anesthetic.
In 1939 M. H. Goodman (8) reported on a patient with procaine hypersensi-
tivity. Goodman's patient reacted to procaine, larocaine, butyn, pontocaine,
tutocaine and borocaine, the borate salt of procaine. As will be pointed out,
these substances bear a close resemblance to one another in that they are all
esters of p-aminobenzoic acid with an amine-nitrogen in their side chain. Good-
man then tested his patient to alkyl esters of p-aminobenzoic acid, a group of
substances which differ from procaine in not having an amine nitrogen in the side
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chain. The patient reacted to these compounds and finally to p-aminobenzoic
acid itself. Alypin, a compound with a nucleus which differs from p-aminoben-
zoic acid in that no amino group is present on the benzene ring did not elicit a
reaction of hypersensitivity. Goodman concluded that in his patient the hyper-
sensitivity was directed to p-aminobenzoic acid and secondarily to anesthetics
that were esters of this substance.
In 1945, Rothman, Orland and Flesch (9) studied two dentists with procaine
dermatitis and found in each a sensitivity which was specific only for members of
the procaine group, namely procaine, larocaine, butyn, pontocaine, tutocaine and
monocaine. Local anesthetics with a nucleus which was not p-aminobenzoic acid
did not elicit reactions. Also, they, contrary to the report of Goodman, did not
find their patients to be sensitive to p-aminobenzoic acid or the alkylesters of p-
aminobenzoic acid. They concluded that sensitivity to procaine is characterized
by a rather narrow range of specificity because in their cases hypersensitivity was
restricted to members of the "procaine group".
TABLE I
Survey by Council on Dental Therapeutics, ADA.5
SOBSTANCE TIMES LISTED % OF TOTAL
Local anesthetics 419 64.5
Soap and water 50 7.7
Acrylics 35 5.3
Photographic developers 14 2.1
Formaldehyde 11 1.7
Rubber or latex 11 1.7
Phenol 9 1.3
Bensalkonium chloride (zephiran) 8 1.2
Miscellaneous drugs and dental materials 102 15.7
* This table is based on the impressions of the dentist-patients themselves.
In 1947, Strauss (10) reported one patient who reacted in a manner identical
to the subjects of Rothman et al. and a second patient who did not reveal any
group-specific reaction, being sensitive only to pontocaine and apothesine, sub-
stances of significantly different structure.
Laden and Rubin (11) in 1948 reported a patient sensitive to butesin, the n-
butyl ester of p-aminobenzoic acid. This patient aiso possessed a group-specific
type of sensitivity but one limited to the alkyl esters of p-aminobenzoic acid. No
reaction occurred to p-aminobenzoic acid or members of the procaine group.
It seemed to us, before beginning our present study, that if one could examine
a larger group of individuals with hypersensitivity of the eczematous contact type
to local anesthetics one could confirm or disprove the existence of a particular
group specificity in this allergy. Also, we could then perhaps determine whether
this specificity was restricted to anesthetics of closely related molecular configura-
tion or whether it was a much less restrictive affair being present to p-amino-
benzoic acid and all esters of this substance. The confirmation of the existence
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of group specificity in procaine dermatitis would then provide a rational thera-
peutic approach to the problem. Individuals who were affected by this condi-
tion could he advised as to what substitutes they could use with relative safety.
MATERIAL
Ten dentists from the Chicago area, all of whom suffered from chronic derma-
titis involving the hands, were subj ected to clinical and allergic studies. One
dentist failed to complete the investigation, although preliminary patch tests in-
dicated a strong degree of sensitivity to local anesthetics. One other dentist
failed to react to any of the local anesthetics used in our studies. Further tests
with acrylic, metaphen, eugenol and photograph developers in this individual
were all negative. It was striking, however, that of the ten dentists seen, nine reacted
to local anesthetics with eczernatous reactions.
TABLE II
Clinical picture in ''procaine dermatitis''
PRIMARY CHANGE SYMPTOMS
DENTIST LOCALIZATION INJRATION _______ _______
Vesicle Scaling Itching Pain
years
J. B. 1st 3 fingers—left hand 2 + — + + —
3rd finger—rt. hand
C. B. 1st 3 fingers—left hand 10 — + — — +
Palm—left hand
I. S. 1st 3 fingers—left hand 26 + + + +
i 3, 4 finger—rt. hand
W. S. 1st 3 fingers—left hand 25 + + + —
A. L. 1st 3 fingers—left hand 11 + + — —(1G. ist3flngers—lefthand 3 + — + +
1st finger—rt. hand
M. C. 1st 2 fingers-—left hand ii + + + +
2nd flnger—rt. hand
H. B. All 5 fingers—left hand I + + +
CLINICAL OBSERVATIONS
The eight dentists on whom the testing could he completed, and all of whom
were proved to be hypersensitive to local anesthetics, presented a clinical picture
which was rather striking in its uniformity of distribution and skin changes
(Table II).
The most common initial change is the appearance of vesicles. These rarely
break but usually dry and exfoliate leaving the area superficially denuded of part
of the epidermis. As the condition continues, scaling, drying and the develop-
ment of painful rhagades occurs (Fig. 1).
The eruption had characteristic distribution in all cases. The first three fingers
of the left hand were the principal sites of involvement and more particularly on
the skin of the distal phalanges of these fingers. This odd distribution is appar-
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ently due to the technic of inserting these fingers in the patient's mouth during
infiltration of the anesthetic. Undoubtedly, some leakage of the material into
the saliva with subsequent contact with the dentists' fingers must occur. Der-
matitis on fingers of the right hand was noted in four dentists but all reported this
as an occasional occurrence while dermatitis of the first three fingers of the left
hand was practically a constant finding in the eight dentists. One dentist had
Fin. 1. Showing sealing of left thumb and distal end of nail bed.
Fin. 2. Showing swel]ing of paronyeoium and irregularity of nail surface.
a chronic dermatitis of the left palm. This was explained by his practice of rub-
bing a topical paste containing butyn on this palm before applying it to the pa-
tient's gingivae.
The dermatitis furthermore tended to involve the skin of the lateral and distal
aspects of the terminal phalanges. Extension on to the nail bed anteriorly and
the eponychium posteriorly was common. Distortion of nail growth with ridges
and furrows of the nails of the involved fingers was present in six of the eight den-
tists (Fig. 2).
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Although itching was a usual complaint, most of the dentists were more dis-
turbed by the pain and tenderness produced by the superficial erosion and the
fissuring.
It was interesting to note that in no case did the dermatitis involve other areas
than the fingers. One dentist had experienced a contact dermatitis resulting
from the instillation of butyn into his conjunctiva for removal of a foreign body,
but as far as the exposure which occurred during day to day practice, little trouble
elsewhere on the skin seemed to occur. It is probable that the frequent washing
of the hands practiced by dentists, although probably predisposing them to the
development of a contact dermatitis, also tends to remove the anesthetic before
it can be spread to other areas of the body.
Finally the long duration of the process varying from 2 months to 26 years in
the cases studied is of interest. Probably some type of "hardening" developed
to permit this relatively mild state to continue.
EXPERIMENTAL STUDY
Patch tests were applied with various local anesthetics and related chemicals.
All substances were intially applied in 2% concentrations, the bases being dis-
solved in triethanolamine, the salts in water. The patches were removed after
48 hours and the areas observed up to seven days after removal of the patches.
Procaine is an ester, formed from the two compounds p-aminobenzoic acid and
,3-diethyl amino ethanol.
NH2 NH2
C2H5
1 1 / 1 1 +11011
+HOCH2CH2N — I 02115/
COOH C2115 COO C1120112N
02115
p-aminobenzoic j3-diethyl amino p-aminobenzoyl diethyl
acid ethanol amino ethanol (procaine)
Other compounds namely larocaine, tutocaine, monocaine, butyn and pontocaine
bear a close similarity to procaine in that they too are esters of p-aminobenzoic
acid or its simple derivatives and alcohols with an amine nitroge&.
The reactions of the subjects to these compounds is shown in Table III.
It should be noted that six of the eight subjects reacted to all of the compounds
of the procaine type. One dentist reacted only to butyn and pontocaine and one
to procaine, monocaine and butyn.
The question as to whether the sensitivity to the different members of the pro-
caine group could be explained on the basis of previous exposure to all of these
agents was investigated (Table III). Although several of the dentists had been
exposed to three or four of the members of the group, none had been exposed to
all of the group. For example, larocaine to which sensitivity existed in six den-
'For the chemical formula of these compounds see Rothman et al. (9).
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tists was completely unknown to these individuals. Tutocaine, another of the
less commonly used anesthetics was either unknown to or had never been used by
seven of the eight dentists. It would appear, therefore, from the study of Tables
III that sensitivity to one of the members of the procaine group leads in the ma-
jority of cases to sensitivity to all of the members.
The next group of anesthetics to be tested were those esters whose side chain
contained an amine nitrogen but whose nucleus differed markedly from p-amino-
benzoic acid. Members of this group are alypin, metycaine, stovaine, nuper-
TABLE III
Results of patch tests in nine dentists
J. B. C. B. I. S. W. S. A. L. 0. 0. M. C. H. B.
"Procaine group"
Procaine +* 0* +* + + + + +
Larocaine + 0 + + + 0 + +
Tutocaine + 0 +* + + 0* + +
Monocaine +* 0 +* + + + + +
Butyn + +' + + + + +< +
Pontocaine + + + + 0* +* +
Anesthetics with a nucleus differing from
PABA
Alypin 0 0 0 0 0 0 0 0
Metycaine 0 0 0 0 0 0 0 0
Stovaine 0 0 0 0 0 0 0 0
Nupercaine 0 0 0 0 0 0 0 0*
Diothane 0 0 0 0 0 0 0 0
Phenacaine 0 0 0 0 0 0 0 0
Apothesine 0 0 0 0 0 0 0 0
Intracaine 0 0 0 0 0 0 0 0
Alkyl esters of PABA
Methyl 0 0 0 0 0 0 0 0
Ethyl (benzocaine) 0 0 0 0 0 0 0* 0
N-propyl + 0 0 0 0 0 0 0
Isopropyl 0 0 0 0 0 0 0 0
N-butyl (butesin) + 0 0 0 0 0 0 0
Isobutyl 0 0 0 0 0 0 0 0
Amyl 0 0 0 0 0 0 0 0
P-arninobenzoic acid 0 0 0 0 0 0 0 0
* Anesthetics exposed to during lifetime.
caine, diothane, phenacaine and apothesine. None of these substances elicited
any reaction when applied to the skin of these dentists.
The third group to be tested were the alkyl esters of p-aminobenzoic acid.
These compounds have the same nucleus as procaine but their alcoholic side
chain does not contain an amine nitrogen. The ethyl ester (benzocaine) and the
n-butyl ester (butesin) are the best known of these agents. Other esters that
were used in testing in addition were the methyl, n-propyl, isopropyl, iso-butyl
and amyl. Only one subject (J. B.) reacted, showing positive patch tests to
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n-butyl ester (butesin), iso-butyl ester and n-propyl ester of p-aminobenzoic acid.
This dentist gave a clear-cut history of previous prolonged exposure to the n-
butyl ester (butesin). The remaining six failed to react to any of this group.
Finally p-aminobenzoic acid was tested with no positive reactions by any of
the dentists.
The subject who reacted to the alkyl esters of p-aminobenzoic acid as well as
to the procaine group showed a close similarity to Goodman's patient, except for
failure to react to p-aminobenzoic acid. However, the existence of multiple sen-
sitivity in our patient could perhaps be satisfactorily explained on the basis of
previous exposure to members of the two groups of anesthetics, and thus, this ex-
ception would not necessarily disprove our point of these allergies being highly
specific.
The compounds which elicited positive reactions were tested quantitatively
to determine threshold concentrations at which a just perceptible inflammatory
reaction occurred (Table IV). One subject (I. S.) possessed a high degree of sen-
sitivity which compares with that seen in the patients of Rothman et al. The
TABLE IV
Effective threshold concentrations of "procaine group" of anesthetics in patch tests
SUBJECT
C. B. I. S.
1:10'
W. S.
1:10'
A. L.
1:10'
G. G.
1:10
M. C.
1:10'Procaine
Larocaine 1:10 1:102 1:10' 1:10'
Tutocaine 1:10' 1:102 1:10' 1:10'
Monocaine 1:10 1:102 1:10' 1:10k 1:10'
Butyn
Pontocaine
1:102
1:10'
1:10'
1:10'
1:10'
1:10'
1:10'
1:10'
1:10' 1:10'
1:10'
other subjects showed only moderate degrees of sensitivity. No conclusions
could be drawn as to the relative antigenicity of the various compounds from this
series of experiments. It was our impression that butyn elicited stronger reac-
tions as evaluated by degree of erythema, edema and vesiculation. This prop-
erty, however, was not confirmed by threshold determinations. It may be sig-
nificant, though, that butyn was the only substance to which all of the subjects
were sensitive.
CONCLUSIONS
Eczematous contact dermatitis in dentists due to contact with local anesthetics
runs a chronic course with the production of a typical clinical picture and typical
localization.
The development of hypersensitivity to one of the members of the "procaine
group", i.e. compounds which are esters of p-aminobenzoic acid and an alcohol
containing an amine nitrogen leads in most cases to hypersensitivity to all of the
members of this group.
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With oniy a single exception in the dentists examined the hypersensitivity de-
scribed was restricted to the members of the "procaine group" and was not pres-
ent to local anesthetics which differ markedly from procaine in their nucleus or
side chain. The oniy exception could well have been due to previous exposure
and sensitization to a member of a second group of anesthetics.
The relief of symptoms in dentists who suffer from this condition is dependent
on complete avoidance of all members of the procaine group and adoption of cer-
tain substitutes which are available among the other groups of local anesthetic
agents such as, for instance, metycaine and intracaine.
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